a reas of concern in children with autism are dysfunction in re c i p rocal interaction and the lack of symbolic communication (APA, 1994) . Children with PDD exhibit specific difficulties in orienting to social stimuli, impove r i s h e d social gaze, and impairments in shared attention and motor initiation (Dawson & Osterling, 1996) . Because childre n with PDD have difficulty using flexible and abstract thinking as re q u i red in ambiguous social situations, they lack understanding of emotional expressions (Hu e b n e r, 1992). Some of these children appear completely self-absorbed; h owe ve r, most demonstrate some ability to engage and interact, generally using simple gestures to meet basic needs (e.g., to request food or drink).
Although primary dysfunction occurs in language, communication, and social interaction, other perf o r m a n c e a reas are also affected (APA, 1994) . Most children with PDD have cognitive impairments that affect their learning.
Young children tend to demonstrate stereotypic play patterns rather than complex imaginative, pretend play. Later, in school, they exhibit an ove r reliance on routine and re q u i re highly stru c t u red learning environments. Learning is promoted with modeling and repetitions. Vi s u a l -s p a t i a l abilities are generally stronger than auditory pro c e s s i n g , and often children with PDD learn best through visual modes (Greenspan & Wi e d e r, 1997a) .
Related to the difficulties in cognition, communication, and play are problems in sensory modulation ( Baranek et al., 1997; Kientz & Dunn, 1997; Wi e d e r, 1996) . Fre q u e n t l y, children with PDD demonstrate a high neural threshold for registering sensory input. As a re s u l t , they are underre a c t i ve to sensation and may appear selfabsorbed and passive. Other children with a high thre s h o l d for sensory input seem to crave sensation, seeking high levels of sensory input at eve ry opport u n i t y. Children with autism are also re p o rted to be overly re a c t i ve to sensation, exhibiting sensory defensiveness and low tolerance of sens o ry stimulation. In an extensive chart re v i ew of 200 child ren with autism, 95% exhibited sensory modulation difficulties (Greenspan & Wi e d e r, 1997a) .
Intervention Programs for Children With PDD
Because children with PDD can have extensive problems in communication, social relationships, sensory modulation, p e rception, and cognition, an interd i s c i p l i n a ry, compreh e n s i ve intervention program is appropriate. Sp e c i a l i ze d a p p roaches and techniques have been developed (Da w s o n & Osterling, 1996), many of which follow behavioral a p p roaches. For example, the Young Autism Pro g r a m ( L ovaas, 1987) uses applied behavior analysis to design i n d i v i d u a l i zed programs in which children re c e i ve intensive one-to-one trial training for 40 hr per week. In the T E ACCH curriculum (Lord & Schopler, 1994 ; Schopler, Me s i b ov, & He a r s e y, 1995), children are taught new, deve lopmentally appropriate skills in stru c t u red one-on-one i n s t ruction. As the skill is learned, the children are taught to use it with intermittent adult support, there by supporting the child's independence.
Less stru c t u red and less intensive intervention is provided in inclusive educational programs that emphasize peer support and developmental approaches (Strain & C o rdisco, 1993; Strain, Wo l e ry, & Izeman, 1998) . Early childhood education programs place emphasis on childre n with PDD learning in daily routines and provide opport unities for generalizing learning to a variety of enviro n m e n t s ( Strain et al., 1998) .
A model based on child-centered play, relationships, and affective interaction (Greenspan, 1992; Wi e d e r, 1996) recognizes that the child's behaviors are secondary to biologically based processing difficulties (e.g., auditory processing, sensory processing and modulation, motor planning). This intervention is designed to improve the child's ability to relate, particularly with the primary caregivers, and to develop language and higher level symbolic play through these interaction opportunities (Greenspan & Wieder, 1997b) .
Other intervention approaches include those that provide auditory integration training to promote general alertness and attention (Frick & Lawton-Sh i r l e y, 1994) and those that focus on the child's ability to selectively attend to social stimuli, including facial expressions and gesture s ( Dawson & Osterling, 1996) .
Re s e a rch about the scope of occupational therapy practice with children who have PDD is minimal. Pl a ybased interventions have been re p o rted (Restall & Ma c Gi l l -Evans, 1994) and sensory integration appro a c h e s h a ve been applied (Ayres & Tickle, 1980; Baranek, 1998) . The emphasis of these occupational therapy approaches has been to promote the child's ability to modulate sensory input, to reduce sensory defensiveness, and to help the child better interact with his or her environment. Sp e c i f ic a l l y, practitioners help to adapt the child's daily sensory e n v i ronment so that he or she is better able to modulate s e n s o ry input. Occupational therapy practitioners serve these children in both clinical and school-based settings ( Baranek et al., 1997; Greene, 1995) ; howe ve r, data on the p re valence of children served and the interve n t i o n a p p roaches used are lacking.
Purpose
This survey study investigated the practice of occupational therapists with children with PDD. The goal was to describe the types of performance and functional pro b l e m s o b s e rved in these children, the frequency with which those issues are addressed in intervention, the types of serv i c e d e l i ve ry and intervention approaches used, and the therap i s t s' perc e i ved competency in these approaches. A seco n d a ry purpose was to explore the relationships among the variables that characterize occupational therapy practice and the perc e i ved improvements in the childre n's perf o rmance.
Method
Sample A random sample of 500 occupational therapists who we re members of the American Occupational Therapy Associat i o n's (AOTA's) School System Special In t e rest Section or Se n s o ry Integration Special In t e rest Section was selected. These two Special In t e rest Sections we re selected to get a b road re p resentation of pediatric occupational therapists. The sample re p resented the eastern and midwestern Un i t e d States. Of the 500 surveys mailed, 309 we re returned and 292 we re usable (i.e., respondents indicated that they w o rked with children). The return rate was 62%, and va l i d return rate was 58%.
Instrument
The questionnaire was drafted by the authors based on re v i ew of the literature, the re s e a rch objectives, and a table of specifications. The questionnaire consisted of 6 items requesting demographic information followed by 8 sections with multiple related questions that rated fre q u e n c y, significance, or competency using a 5-point Likert scale ( Po rtney & Watkins, 1993) . Therapists we re asked to rate the frequency with which they observed certain functional p roblems in the children with PDD on their caseload, the f requency with which they addressed those problems, and the extent to which improvements in specific areas we re o b s e rved. PDD was defined as children with autism, A s p e r g e r's syndrome, and developmental delay with autistic-like behaviors. The respondents also we re to indicate the frequency with which they used specific models of service delive ry and intervention approaches and to rate their competency in these approaches.
The questionnaire was piloted using 10 occupational therapists with a mean of 12 years (range = 6 ye a r s -2 3 years) of experience in school-based practice. The pilot indicated that the survey re q u i red 15 to 20 min to complete. The field test resulted in clarification in language and changes in format. After revision, the final survey was mailed in May 1997.
Data Analysis
Frequencies, means, and percentages for all variables we re computed. Internal consistency for each survey section was estimated using Cronbach alpha coefficients. The coefficients we re high for each section (ranged = .72 -.90); t h e re f o re, for certain analyses, items within a section we re combined. Pearson correlation coefficients we re computed to estimate relationships among the variables.
Results

Sample
The average years of experience for the 292 respondents was 11.12 years (S D = 7.2). Information about their work settings, geographic area, and percentage of caseload with PDD is listed in Table 1 . Most of the respondents (61%) indicated that the percentage of children with autism had incre a s e d in the past 5 years; only 2% indicated that it had decre a s e d .
Performance and Functional Problems and Intervention
Using a Likert scale of 1 (never) to 5 (always), the re s p o ndents indicated frequency of functional performance pro blems and frequency of intervention for those problems in their clients with PDD. Means and standard deviations for each domain are listed in Table 2. Se n s o ry integration problems we re often seen in these c h i l d ren, and respondents observed frequent difficulty in s e n s o ry modulation, tactile function, and vestibular func- tion. Problems in body awareness we re also often observe d . The sensory integration problems we re frequently add ressed in occupational therapy intervention. For example, 95% of the respondents often or always provided serv i c e s to improve sensory modulation. Vestibular system and tactile system function we re addressed often or always by 84% and 92% of the respondents.
The respondents also observed problems in motor function, although they presented less frequently than sens o ry integration problems. Eighty-nine percent fre q u e n t l y o b s e rved motor planning problems, and two thirds (65% to 67%) often or always observed other types of motor p roblems. These motor problems we re often addressed in occupational therapy intervention. Motor planning and fine motor we re most often intervention goals.
Socioemotional problems are generally considered to be part of autism and PDD. Lack of eye contact was frequently observed in these children. Problems in interaction with peers we re slightly more frequent (93% indicated always or often) than with adults (83% indicated always or often). Occupational therapists "sometimes to always" i n t e rvened for socioemotional problems. Their interve ntion addressed interaction with adults and less often interaction with peers. Only 4% to 9% of the re s p o n d e n t s r a rely or never included these goals.
In addition to investigating which performance components we re included in occupational therapy interve n t i o n , two functional areas we re explored: play and self-care. Of these broad areas, play was a more frequent problem than selfc a re in re s p o n d e n t s' clients with PDD. Social play was the most significant problem. The respondents often prov i d e d i n t e rvention to develop play skills, indicating that play is an i m p o rtant priority in intervention and that most of the therapists provided services that addressed the childre n's play skills. In the domain of self-care, feeding and hygiene we re sometimes a problem. Most respondents (88%) observe d p roblems in development of community life skills. Re s p o ndents placed less emphasis on self-care than other perf o rmance or functional areas. See Fi g u re 1 for a visual comparison of these domains.
Performance and Functional Improvements
Gi ven these emphases in intervention, the re s p o n d e n t s indicated that they observed the most significant improvements in sensory processing (see Table 3 ). The skills that we re re p o rted to improve least we re cognition and learning, p retend play, and social play, indicating that the childre n continued to have problems in these performance and functional areas throughout the course of intervention.
Intervention Approaches
Two intervention approaches we re frequently used by the respondents: a sensory integration approach and enviro nmental modification (see Fi g u re 2 and Table 4 ). T h e s e a p p roaches we re used sometimes to always by 95% and 97% of the sample. Child-centered play (Greenspan, 1992) was used sometimes to always by 87% of the re s p o n d e n t s . Moderate significant correlations (ranged = .25-.31) among these three approaches suggested that therapists used them together and found them to be complementary. The re s p o ndents also used behavioral analysis sometimes to often; and c o g n i t i ve training was used rarely to sometimes. A significant c o r relation between frequency of use of cognitive training and behavior analysis (r = 0.37, p < .001) suggested that these a p p roaches we re used together.
Respondents believed that they had adequate or better skills in all of the approaches listed on the surve y, but 39% indicated that they needed assistance to implement a cogn i t i ve training approach. They re p o rted greatest expert i s e in sensory integration (69%) and in environmental modification (59%). 
Correlations Among Models of Service Delivery, Intervention Approaches, and Child's Improvement
Se rvice delive ry models had low but significant re l a t i o nships with the degree of improvement observed in the child ren with autism. Frequency of direct services corre l a t e d with re s p o n d e n t s' perc e i ved improvement in sensory integration (r = .177, p = .003), but did not correlate with i m p rovement in any other performance area. Use of consultation had a low correlation with perc e i ved improvement in sensory integration (r = .132, p = .03) and with i m p rovement in self-care (r = .175, p = .004).
L ow to moderate relationships we re observed betwe e n the intervention approaches that the respondents used and the improvements they observed. Behavioral analysis a p p roaches correlated with re p o rted improvement in selfc a re (r = .177, p = .003). Frequency of use of cognitive training was positively related to improvement in all are a s , but particularly social function (r = .250, p < .001), selfc a re (r = .231, p < .001) and play (r = .222, p < .001). Us e of sensory integration approaches had a moderate re l a t i o nship with improvement in sensory integration (r = .423, p < .001) and a low but significant relationship with social skills (r = .242, p < .001). Therapists who used child-cent e red play more often re p o rted improvement in social skills (r = .327, p < .001) and play skills (r = .314, p < .001).
Pe rc e i ved competency in different approaches demonstrated low to moderate correlation with improvement in p e rformance and function. For example, the re s p o n d e n t s' p e rc e i ved competence in sensory integration appro a c h e s related to childre n's improvement in sensory integration p e rformance (r = .325, p < .001). Therapists who re p o rt e d g reater expertise in child-centered play re p o rted more i m p rovement in social skills (r = .332, p < .001) and play skills (r = .238, p < .001). Competence in enviro n m e n t a l adaptation related to re p o rted improvement in self-care (r = .231, p < .001). Therapists who re p o rted more competence in cognitive training indicated that the children on their caseload improved more in eve ry performance are a but primarily in social skills (r = .300, p < .001) and cognit i ve skills (r = .311, p < .001). Competency in behavioral analysis related to self-care improvement (r = .182, p = .003) and improvement in play skills (r = .175, p = .004).
Discussion
Occupational therapists provide services to an incre a s i n g number of children with PDD and autism. Mo re than two t h i rds of the 292 occupational therapists surve yed indicated that at least 1 in 10 of the children they served had PDD. With the increasing pre valence (Feinberg & Be ye r, 1998) , practitioners need to understand the perf o r m a n c e and occupational problems incurred by children with PDD and to develop competency in the interve n t i o n a p p roaches advocated for these children.
Performance and Functional Problems and Intervention
The occupational therapist respondents concur with the lite r a t u re from other fields that children with PDD demonstrate problems in multiple performance areas (Feinberg & Be ye r, 1998; Greenspan & We i d e r, 1997a; Koegel & Koegel, 1995; We i d e r, 1996) . The functional pro b l e m s o b s e rved most often by the respondents we re in pretend and social play and in interactions with peers; fewer pro b l e m s we re observed in self-care. Children with PDD have difficulty in cre a t i ve and imaginative play, particularly in adapting to a playful situation with peers. Most play behaviors are spontaneous, varied, and complex, depending on who and what is present in the environment. Spontaneous, complex, and imaginative behaviors re q u i red for play are quite difficult for children with PDD as was re p o rted by the surve y respondents and the literature (Greenspan, 1992 ; Hu e b n e r, 1992; Restall & Ma g i l l -Evans, 1994). Children with PDD seem better able to learn routines and rote behaviors that are re q u i red in most self-care activities.
Many performance components are affected in PDD; the greatest problems re p o rted by respondents we re in attention, cognition and language, sensory modulation, and tactile processing, with fewer problems in motor skills, visual perception, and balance. The performance pro b l e m s o b s e rved by these occupational therapist re s p o n d e n t s match those re p o rted by psychologists, psychiatrists, and educators (APA, 1994; Greenspan & Wi e d e r, 1997a; Koegel & Koegel, 1995; Wi e d e r, 1996) . In concurre n c e with Wieder (1996) and Greenspan (1992) , the re s p o ndents identified problems in sensory processing and motor planning with re l a t i ve strengths in visual perception.
The respondents re p o rted that they addressed all of these performance areas in their intervention, suggesting that they used holistic approaches. Although occupational therapists in schools typically focus on sensory -m o t o r -p e rceptual goals (Sw a rt, Kanny, Massagli, & Engel, 1997) , the respondents addressed all performance impairments and the global functional issues associated with those impairments. These results suggest that they used integrated intervention strategies and activities that consider all aspects of p e rformance. Holistic approaches are particularly appro p r iate given the multiple areas of invo l vement and evidence that use of singular intervention modalities do not pro d u c e g e n e r a l i zed beneficial effects on children with autism ( S c h reibman, 1988; Strain et al., 1998) .
The respondents most often focused on sensory integration problems, a role that concurs with the literature ( Baranek, 1998; Baranek et al., 1997; Case-Smith, 1997; Reisman, 1993) . In these children, motor problems are b e l i e ved to be linked to sensory processing problems. Mo t o r planning, which is thought to reflect both cognitive and s e n s o ry processing (Ayres, 1985; Parham & Ma i l l o u x , 1996) , was the primary problem observed by the re s p o ndents. This finding concurred with those of other authors (e.g., Greenspan & 1996) . Although motor planning is a problem for many c h i l d ren with PDD, motor skills can also be an asset, and c e rtain children with PDD have good to excellent dexterity, manipulation, and balance (Sh a h m o o n -Shanok, 1992) .
The respondents indicated that children with PDD h a ve particular problems in interacting with peers and engaging in social play. They addressed both of these issues in their intervention, although more often the re s p o n d e n t s i n t e rvened to promote interaction with adults than with peers. These results suggest that occupational therapists re co g n i ze but do not always address peer interaction, perhaps because they often provide one-on-one services (M = 4.18, S D = .56) and only sometimes use a small group format (M = 3.13, S D = 1.08).
Creating a social environment in which children with autism can learn re q u i res coordination among the pro f e ssionals and support of the child's peers to enter and sustain play situations (Mc Evoy, Odom, & McConnell, 1992 ; S c h w a rtz, Bi l l i n g s l e y, & Mc Bride, 1998; Strain et. al, 1998) . Peers are less tolerant of atypical behavior than adults. The teachers and other adults in the classroom tend to initiate interactions with their students and then work to sustain that interaction. Because peers do not understand the atypical or withdrawal behaviors of children with autism (Odom, McConnell, & Mc Evoy, 1992) , it is i m p o rtant that therapists support peer interaction and include peers in their intervention when appropriate.
In general, respondents observed improvements in the c h i l d ren with PDD on their caseload, although improvement was not always described as significant. Gre e n s p a n and Wieder (1997a) found that 83% of the 200 childre n with PDD who re c e i ved direct intervention serv i c e s demonstrated significant improvement in most domains. The children in this study who exhibited a minimal to moderate degree of impairment frequently achieved functional levels of play and appropriate social interactions. C h i l d ren with seve re perva s i ve development disord e r s (17%) tended to continue to demonstrate perva s i ve pro blems and low levels of performance (Greenspan & Wi e d e r, 1997a) . Our respondents re p o rted that about 20% of the c h i l d ren with PDD made re l a t i vely little pro g ress in cognit i ve and play skills and continued to have problems eve n with intervention. The re p o rted improvements in sensory integration, most often in sensory modulation and tactile p rocessing, may indicate that sensory processing is the domain in which children made greatest gains or may indicate that the respondents we re more aware of gains in these a reas because of their focus on sensory processing issues.
Intervention Approaches
The respondents primarily provided direct services to child ren with PDD, suggesting that they are core members of the teams that serve these children. They also provided frequent consultation to other team and family members. T h e i n t e rvention approaches provided most often we re sensory integration and environmental modification. These two a p p roaches we re also the ones in which the respondents felt most competent. Se n s o ry integration approaches are part of the entry -l e vel training of occupational therapists, and most pediatric therapists attain additional training in sens o ry integration theory and techniques (Parham & Ma i lloux, 1996; Williamson & Anzalone, 1997) . Use of the s e n s o ry integrative approach with children with autism has resulted in performance gains (Ayres & Tickle, 1980 ; Fr i c k & Lawton-Sh i r l e y, 1994). The correlation between use of s e n s o ry integration and environmental modification a p p roaches suggests that these approaches we re applied t o g e t h e r. Use of a sensory integration approach in making recommendations for adapting the environment is an i m p o rtant role of occupational therapists in schools (Ha a c k & Ha l d y, 1998) and early intervention (Hu m p h ry & Link, 1990) . If the environment is modified, children with sens o ry modulation problems can better cope with and attend to their environment (Baranek, 1998; Haack & Ha l d y, 1998; Williamson & Anzalone, 1997) .
Re s p o n d e n t s' use of a sensory integration approach also related to implementation of a child-centered appro a c h , suggesting that these two approaches are compatible. Greenspan and Wieder (1997a) and Greenspan (1992) re commended that child-centered play include specific activities to meet the sensory integration needs of the child. Ayre s (1972) and her colleagues (e.g., Koomar & Bu n d y, 1991) b e l i e ved that child-centered activity is an essential aspect of i n t e rvention using a sensory integration approach. W h e n using a sensory integration approach, therapists create activities that "tap the client's inner drive and promote the c l i e n t's self direction and grow t h" (Koomar & Bu n d y, 1991; p. 252). Hence, some authors view child-centered activity to be inherent in a sensory integration approach. The correlation between the re p o rted use of these approaches is not sufficiently strong to reflect that these approaches are one and the same, but does suggest that the respondents viewe d them to be compatible.
The pre valence of sensory integration and enviro nmental modification among the occupational therapy respondents contrasts with the approaches used by pro f e ssionals in other disciplines who often emphasize behavioral a p p roaches (Dawson & Osterling, 1996; Feinberg & Be ye r, 1998; Lovaas, 1987) and developmental or functional approaches (Strain & Cordisco, 1993; Noonan & McCormick, 1993) . Schwartz et al. (1998) , in defining best practice for preschool children with autism, explained that intervention strategies for children with PDD can be c a t e g o r i zed as either developmental or behavioral. Re v i ew of literature on intervention programs for these childre n suggests that occupational therapists' emphasis on sensory integration may make a unique contribution to pro g r a m s for these children.
Limitations
The study was limited by sample size and sampling was restricted to members of AOTA's School System Sp e c i a l In t e rest Section and Se n s o ry Integration Special In t e re s t Section. Members of other special interest sections may also work with children and their inclusion of this gro u p would expand the generalizability of the results. The intervention approaches listed on the survey we re not specifically defined, which may have created confusion for the respondents. Although the written comments from the pilot and study's sample did not indicate confusion, respondents may have interpreted the surve y's terms differently than the re s e a rc h e r s' intent.
Summary
The number of children with autism and PDD in occupational therapists' caseloads has increased in the past 5 ye a r s . This description of practice re vealed that occupational therapists who provide services to children with PDD primarily provide direct services and appear to use holistic a p p roaches in which they address multiple perf o r m a n c e and functional domains. They apply sensory integration and environmental modification approaches most frequently and feel most competent in using these appro a c hes. Therapists who re p o rted more frequent use of and more competence in a sensory integration approach perc e i ve d m o re improvement in childre n's sensory processing abilities. Therapists who re p o rted more frequency use of and m o re competence in a child-centered play approach perc e i ved more improvement in childre n's sensory integration and play skills. These relationships suggest that furt h e r empirical study of these approaches using experimental design is warranted. v
